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The invention relates to a component placement machine for placing 
components on a printed circuit board, comprising: 

a transport device for transporting printed circuit boards in an X-direction, 
- on either side of the transport device, respectively, a first and a second feeder area, in each 

of which there is at least one feeder with components, 

a Y-slide, which is drivable in the X-direction, and 

a placement head on said Y-slide, which placement head is drivable in a Y-direction. 

Such a machine is known from WO-A-9738567. This machine can be very 
flexibly used for different types of printed circuit boards. The placement head can reach all 
positions of the feeder area and of the area above a printed circuit board. The transport of 
printed circuit boards is relatively simple. The printed circuit boards only have to be clamped 
at the edges (in the X-direction). By means of a camera, the exact position of the printed 
circuit board can be determined. A drawback of this machine is, however, that the output, i.e. 
the number of components which can be placed per unit of time, is limited. 

Placement machines by means of which very many components (60,000-90,000 
comp/h) can be placed on printed circuit boards are known. Such machines have a large 
number of fixed Y-slides, each slide having a placement head which can be moved in the Y- 
direction with a large stroke and in the X-direction with a small stroke. These machines have a 
so-called indexed transport system for the printed circuit boards, i.e. the printed circuit boards 
are always transported over a fixed distance in the X-direction. Such a transport system 
includes a slide on which there are a number of positioning pins which are inserted into holes 
of the printed circuit boards, whereafter said positioning pins advance the printed circuit 
boards simultaneously over a predetermined distance in the X-direction, after which the 
printed circuit boards are supported at the side edges, and subsequently the pins are withdrawn 
from the holes and the slide returns to its starting position. In one placement period, generally 
components can be placed only on a part of the printed circuit board. After the printed circuit 
boards have been advanced in an indexed manner, components can be placed on a next part of 
the printed circuit board in the subsequent placement period. The fixed Y-slide, the limited 
stroke of the placement head in the X-direction and the indexed transport system for the 
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printed circuit boards contribute substantially to achieving a high output. A drawback of such 
machines resides in the limited flexibility, i.e. when other types of printed circuit boards have 
to be provided with components, a number of machine parts have to be moved or replaced, 
whereafter the new setting has to be re-calibrated. These changes relate particularly to the 
parts necessary for supporting and transporting the printed circuit boards. It takes 
approximately 2 to 4 hours to carry out such changes. During this period of time, the machine 
is idle. Another drawback resides in that such machines are sensitive to cluster formation. That 
is to say, if the components are not uniformly distributed over the printed circuit board, but 
instead are located so as to form concentrations (clusters), the output is adversely affected. 

It is an object of the invention to provide a component placement machine 
having a large output, i.e. the number of components which can be placed per unit of time is 
relatively large, while the machine still exhibits a great flexibility. 

A further object of the invention is to provide a method of placing components on printed 
circuit boards by means of a component placement machine in accordance with the invention. 

To achieve this, the component placement machine in accordance with the 
invention is characterized in that the Y-slide is provided with at least two placement heads 
which can be independently driven in a Y-direction. 

Such a machine concept makes it possible to pick up a component from one of 
the feeders with one of the placement heads while, simultaneously, one of the other placement 
heads is used to make preparations for the placement of a component on the printed circuit 
board. Conversely, such a machine concept also makes it possible to place a component onto a 
printed circuit board by means of one of the placement heads while, simultaneously, 
preparations are made with one of the other placement heads to pick up a component from one 
of the feeders. It will be clear that, as a result thereof, the output of the machine is 
considerably increased. The machine also has a great flexibility because each placement head 
can reach every part of at least a number of feeders and every part of the printed circuit board. 
Many different printed circuit boards, particularly as regards the dimensions, can be used 
because a relatively simple transport system for the printed circuit boards is sufficient. 
Consequently, for example, an indexed printed circuit board transport can be dispensed with. 

A further increase of the output can be obtained when the machine is provided 
with a number of Y-slides, which are independently drivable in the X-direction, each Y-slide 
being provided with at least two placement heads. By virtue thereof, a number of placement 
heads can pick up components simultaneously from at least one feeder or place components 
simultaneously on a printed circuit board in the desired X-Y position. 
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A method of placing components on a printed circuit board using an above- 
described component-placement machine is characterized in that 

in a first period of time, a first placement head moves to a desired X-Y position above a 
first feeder and, subsequently, picks up a component from the first feeder, a second 
placement head moves along the Y-slide to a desired Y-position so as to prepare for the 
placement of a previously picked-up component on the printed circuit board, 
- in a second period of time following the first period of time, the second placement head 
moves to a desired X-Y position above the printed circuit board and subsequently places 
the component on the printed circuit board, 

in a third period of time following the second period of time, the second placement head 
moves to a desired X-Y position above a second feeder and, subsequently, picks up a 
component from the second feeder, the first placement head moves along the Y-slide to a 
desired Y-position so as to prepare for the placement onto the printed circuit board of the 
component picked up in the first period of time, and 

in a fourth period of time following the third period of time, the first placement head 
moves to a desired X-Y position above the printed circuit board and, subsequently, places 
the component on the printed circuit board. 

If the placement machine is provided with a number of Y-slides, which are 

independently drivable in the X-direction, each Y-slide being provided with at least two 

placement heads, the method is characterized in that 

in a first period of time, a first series of placement heads moves to a desired X-Y position 
above a first feeder and, subsequently, simultaneously picks up components from the first 
feeder, a second series of placement heads moves along the Y-slide to a desired Y-position 
so as to prepare for the placement on the printed circuit board of previously picked-up 
components, 

in a second period of time following the first period of time, the second series of placement 
heads moves to a desired X-Y position above the printed circuit board and, subsequently, 
places the components simultaneously on the printed circuit board, 
in a third period of time following the second period of time, the second series of 
placement heads moves to a desired X-Y position above a second feeder and, 
subsequently, simultaneously picks up components from the second feeder, the first series 
of placement heads moves along the Y-slide to a desired Y-position so as to prepare for the 
placement on the printed circuit board of the components picked up in the first period of 
time, and 
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in a fourth period of time following the third period of time, the first series of placement 
heads moves to a desired X-Y position above the printed circuit board and, subsequently, 
places the components simultaneously on the printed circuit board. 

These and other aspects of the invention will be elucidated by means of a single 



drawing which is a diagrammatic plan view of a component placement machine, 
'v- The transport device I is represented by two transport bars 2 over which printed 

circuit boards 3 are transported. The transport mechanism used for this purpose is not shown. 
A clamping mechanism used to clamp the printed circuit boards at the edges is not shown 
either. On either side of the transport device there is, respectively, a first and a second feeder 
area 4, 5. Each feeder area comprises a number of feeders, for example 6 a , 6 b , 6 C , 6 d and 7 a , 7 b , 
7 C , 7d, respectively, with components. Above the printed circuit boards and the feeders there 
are Y-slides which are independently drivable in the X-direction. In this example, there are 
four Y-slides 8-11. On each Y-slide there are two placement heads Hxx. On the slide 8 there 
are the placement heads Hn and Hn, on the slide 9 there are the heads H21 and H22, on the 
slide 10 there are the heads H31 and H32, and on the slide 1 1 there are the heads H41 and H42. 

The placement of components 12 on a printed circuit board 3 takes place as 

follows: 

It is assumed that the placement heads Hi 2 , H22, H32 and H42 already have picked up 
components 12 from the feeders 7 a , 7 b , 7 C , 7 d . 

In a first period of time, the placement heads Hn, H21, H31 and H41 each move 
to a desired X-Y position above one of the feeders 6 a , 6 b , 6 C , 6 d and, subsequently, 
simultaneously pick up a component 12 from the feeder. In this period of time, the placement 
heads Hi 2, H22, H32 and H42, which have already picked up components, also move to a desired 
Y-position above the printed circuit board 3. These Y-positions correspond to the Y-position 
of the place where the component in question must be placed on the printed circuit board. 

In the second period of time, the placement heads Hi 2, H22, H32 and H42 move 
on to the desired X-position above the printed circuit board, so that the placement heads are 
each situated exactly above the X-Y position where the components must be placed on the 
printed circuit board. Subsequently, the components in question are simultaneously placed on 
the printed circuit board. 

In the third period of time, the placement heads Hn, H22, H32 and H42 each 
move to a desired X-Y position above one of the feeders 7 a , 7 b , 7 C , 7 d and subsequently 
simultaneously pick up a component 12 from the feeder. In this third period of time, the 
placement heads Hn, H 2 i, H31 and H41 also move, with the components picked up in the first 
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period of time, to a desired Y-position above the printed circuit board 3. These Y-positions 
correspond to the Y-position of the place where the component in question must be placed on 
the printed circuit board. 

In the fourth period of time, the placement heads Hi i, H21, H 3 i and H41 move on 
to the desired X-position above the printed circuit board, so that the placement heads are each 
situated exactly above the X-Y position where the components must be placed on the printed 
circuit board. Subsequently, the components in question are simultaneously placed on the 
printed circuit board. 

Subsequently, the procedure of the first period of time is repeated, etc. 

The placement machine can be easily extended, for example, by providing more 
Y-slides, in particular by applying a modular build-up. In addition, it is possible to apply a 
plurality of pick-up elements per placement head. Pick-up elements are, for example, suction 
pipettes by means of which components are picked up and placed. 



